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BACKGROUND OF THE INVENTION 



[001] The present invention relates to a method for implementing a system 
information broadcasting function in an asynchronous mobile communication system. 
Background of the Related Art 

[002] The IMT-2000, a next generation mobile communication system, is required 
to assure global use in system design as well as system compatibility with a stationary 
network, and a high quality service. The IMT-20U system is also required to assure a 
global roaming service, and to have an open system for easy introduction of future 
technologies and different applications thereto. Moreover, the IMT-2000 system is required 
to have a modular system^ be^g ready ^development to a more complicated system to 
cope with future service incre^s^T ) 

[003] In general, a system information broadcasting in the asynchronous IMT-2000 
system is implemented as follows. ""D ^\ K/\ ( ^ ^ C 1 ^ 

: 

[004] When a RNC (Radio Network Controller) transmits system information to a 



RSIM(RRC System Information Message) generated 



base station through a system information update message in NBAP (Node B Application 
Protocol), the base station transmits the 
by system information contained in the system information update messagelb the air 
repeatedly according to a scheduling parameter defined in a RRC (Radio Resource Control 
layer). The system information in the asynchronous IMT-2000 system has one master 
information block, 2 scheduling blocks, and 19 system information blocks. The information 
blocks represent different system information, and a user equipment reads one of the system 
information block depending on its own status, a waiting range, and kind of a transmission 
channel which belongs to a base station the system information is transmitted therefrom. 



The RNC segments the master information block and the system information blocks to the 
first segment( short), a subsequent segment, the last segment(short), and a complete IB, and 
transmits to the base station through the system information update message. When the base 
station receives system information update message, the base station generates RSIMs using 
system information segment ^scheduling parameter. Most of all, one RSIM isjgenertaed^br 
one system information segment, but in some case, one RSIM consists of several system 
information segment When the RSIM is smaller than 256 bits, a padding bit is added to the 



segment. A data unit obtained from the segmentation of the master information blockl and 
the system information blockslis called/asW information block segment (IB segment). The 
base station transmits one RSIM to air at 20ms intervals through a primary common control 
physical channel. FIG. 1 A and FIG. IB illustrate a diagram showing a relation between the 
system information block and the IB segment. Here is definition for segments and RRC 
SYSTEM INFORMATION message. ^S{jp V>*Vj> 

* 

[005] Each RSIM has^256bij In FIG. 1A and FIG. IB, because each of RSIM 
generated by the master information block, a first system information block, a second system 
information block, a third system information block, a fourth system information block, a 
seventh system information block, an eleventh system information block, and a twelfth 
system information block has a size not exceeding a size of one BCH (Broadcasting Channel) 
transmission block, each of them has only one segment. On the other hand, each of RSIM 
generated by a fifth system information block, and a sixth system information block in FIG. 1 
has a size exceeding 3 BCH transmission blocks, each of the blocks is segmented into four 
segments. 

[006] As parameters for fixing a scheduling time of the system information, 

r tl r 5£C - J?o5 i- a 

SIB_RER and SIB_POS\ are incIudeaT The 1SIB_RER is a parameter representing intervals 



f 



the system information blocks are transmitted to the air, and gB_POSj is a parameter "sif OrJ 
representing a location of each system information block segment within a transmission 
period. As a value of the^SIB_REP]for the master information block, 8 is assigned in a 

a 




•equency division duplex mode, 



value of the|SEB_p6^for the master information 
Jjlock ^O is as^ gned^n^&e_^e£uency division duplex mode. Other than the master 
information block, the JsiB_PJEP^values for the system information blocks are given 



differently for different system information blocks, and the |siB_PO^ values are given 
differently for different information block segments. In other words, though system 
information block segments in the same system information block have the samefsiB_REP 



values, the system informati on block segments in the same system information block have 




different |ilB_POS^values. Table 1 shows one example of the B_REP values and the 
SEG_POS values. Referring to FIG. 1 A and FIG. IB, it can be known that segments in the 
same system information block have the same IB_REP values. 4^ fe ov^ ^\£> 
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/-0 r s^^x^- 
[007] The base station determines whether RSIM is transmitted to the air or not 

presently with reference to the|Sm_RE^value^aihe ^ffi_PO^alue ofjftheRSIt^ ^ 
[008] The base station (Node B) has an SFN counter for each cell. The SFN 
counter increases by 1 for every 10ms in a count range of 0 - 4095 timer count. The SFN 
counter counts the SFN as '0' when 10ms is passed after a time point the SFN is 4095. The 
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transmitted to the air, and the^LB_RHNand SIB_PO^, the parameters ofjtteRSIM^ ^ 

&Ntx % SIB_REP = §ffi J»oJ[-- ~ J-^H^^i^^l (1) 

That is, the base station implements scheduling of the system information block segments by 
a method in which the base station transmits the system information block segments to the air 
according to the equation (1). If there are several system information segments where are 
transmitted at same time, they consist of a RSIM. 

[009] The scheduling is a mechanism in which the system information block 
segments are transmitted to the air at different intervals by preset parameters. The equation 
(1) may be expressed as the following equation (2). 

SFNtx = B_REP*n+SEG_POS, (0£n<M) 0 . 0 . e (JL} 
Where, the unexplained symbol 'M' represents a greatest value satisfying 
IB_REP*n<4096. 

[010] In summary, upon reception of the system information update message from 
the RNC, the base station is required to transmit respective RSIM generated by system 
information block segments at time points of the SFNtx values calculated by using the 
parameters of the IB_REP value and the SEG_POS value to the air, periodically. 

[Oil] By summarizing the foregoing steps, a process for implementing a system 

information broadcasting by the base station will be explained. njv 
/O f 
[012] At first, upon reception of a system information update messag/from the 

RNC, the base station makes RSIM using information block segments ^ |scheduling 

parameters, the base station stores all RSIMs of the master information block, scheduling 

block and the system information blocks, and the scheduling parameters of |SIB_REp7and" 

^SIB_POS\in a memory of the base station. Then, the base station searches the memory for 

laRSIM having scheduling parameters meeting the equation (1) for the SFN of the time point 



at every 20ms, and transmits the RSIM to the air. The system information is information 
required to be transmitted always as far as the base station is in operation. Therefore, at the 
worst case, it is required to calculate the SFNtx for all the information block segments during 
the foregoing process by using the scheduling parameters at every 20ms based on the equation 
(1), to require too much processing time for picking up a pertinent information block segment. 
0 SUMMARY OF THE INVENTION 

[013] Accordingly, the present invention is directed to an asynchronous mobile 
communication system, and a method for implementing a system information broadcasting 
function in an asynchronous mobile communication system that substantially obviates one or 
more of the problems due to limitations and disadvantages of the related art. 

[014] An object of the present invention is to provide an asynchronous mobile 
communication system which can save a processing time period required for finding an 
information block segment, and a method for implementing a system information 
broadcasting function in the asynchronous mobile communication system. 

[015] Another object of the present invention is to provide an asynchronous mobile 
communication system which can optimize use of a memory, and a method for implementing 
a system information broadcasting function in the asynchronous mobile communication 
system, rj 

[016] Additional features and advantages of the invention will be set forth in the 
description which follows, and in part will be apparent from the description, or may be 
learned by practice of the invention. The objectives and other advantages of the invention 
will be realized and attained by the structure particularly pointed out in the written description 
and claims hereof as well as the appended drawings. 

[017] To achieve these and other advantages and in accordance with the purpose of 



the present invention, as embodied and broadly described, the base station stores RSIMs 
generated by information block segments from a radio network controller in a memory. 
Then, the base station calculates transmission time points SFNtx of the RSIM generated by 
information block segments to the air in advance. Then, the base station queues the stored 
RSMs in an order of earliest transmission based on the calculated transmission time points 
with reference to the current time point. The base station compares a system frame number 
SFNcur, the current time point, with the transmission time point SFNtx of the RSIM to be 
transmitted the earliest in the queued RSIMs at every time interval(20ms). The base station 
transmits the RSIM to be transmitted to the air at the earliest to the air as a result of the 
comparison. 

[018] In other aspect of the present invention, the base station receives a system 
information update message from a radio network controller, and stores all RSIMs generated 
by information block segments and scheduling parameters contained in the message. Then, 
the base station calculates transmission time points of the RSIMs to the air, and forms a queue 
of RSIMs based on the transmission time points of the all RSIMs according to a set queuing 
algorithm. Then, the base station selects a first element from the queue of the RSIMs at 
fixed time intervals, and transmits the RSIM to the air when the transmission time point of the 
RSIM, the selected element, is the same with the current time point. 

[019] Preferably, whenever one RSIM is transmitted to the air at fixed intervals, the 
base station calculates a next transmission time point SFNtx of the transmitted RSIM, and 
forms a new queue of RSEMs using a set queuing algorithm. 

jP 

[U20] In another aspect of the present invention, there is provided an asynchronous 
mobile communication system including a first signal processing part for processing a system 
update message received from a radio network controller, a memory for storing RSIMs and 
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update message received from a radio network controller, a memory for storing RSIMs and 
scheduling parameters contained in the processed message, a control part for calculating 
transmission time points of the RSIMs to the air in advance, and forming a queue of the stored 
RSIMs in an order of the earliest transmission to the air based on the calculated transmission 
time point, a comparing part for comparing the current time point to the transmission time 
point of the RSIM to be transmitted at the earliest among the queue of the RSIMs at preset 
intervals under the control of a control signal, and a second signal processing part for 
processing the RSIM to be transmitted to the air according to a result of the comparison. 

Preferably, whenever one RSIM is transmitted to the air at fixed intervals the 
control part in the base station calculates a next transmission time point SFNtx of the 
transmitted RSIM, and forms a new queue of RSIMs by using a set queuing algorithm again. 

(022] It is to be understood that both the foregoing general description and the 
following detailed description are exemplary and explanatory and are intended to provide 
further explanation of the invention as claimed. 

0 BRIEF DESCRIPTION OF THE DRAWINGS 

[^23] The accompanying drawings, which are included to provide a further 
understanding of the invention and are incorporated in and constitute a part of this 
specification, illustrate embodiments of the invention and together with the description serve 
to explain the principles of the invention: 

In the drawings: 

FIG. 1A and FIG. IB illustrate a diagram showing a relation between the system 
information block ,the IB segment, and RSIM; 

FIG. 2 illustrates a block diagram showing a system of a base station in an 
asynchronous mobile communication system in accordance with a preferred embodiment of 
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FIG. 3 illustrates a diagram showing an example of a queue of RSIMs produced 
according to a queuing algorithm of the present invention; and, 

FIG. 4 illustrates a diagram showing a queue of RSIMs produced newly as the next 
transmission time SFNtx is calculated after a RSIM generated by the first segment of the 
master information block is transmitted to the air in FIG. 3. 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT 
[024] Reference will now be made in detail to the preferred embodiments of the 
present invention, examples of which are illustrated in the accompanying drawings. FIG. 2 
illustrates a block diagram showing a system of a base station in an asynchronous mobile 
communication system in accordance with a preferred embodiment of the present invention. 



(t)25] Referring to FIG. 2, the base station includes a first signal processing part 10 5 
a memory 20, a micro control part 30, a comparing part 40, and a second signal processing 
part 50. The first signal processing part 10 processes a signal for receiving and storing of a 
system information update message from a RNC (not shown). The memory 20, a general 
memory device, stores RSIMs generated by information block segments contained in the 
system information update message processed at the first signal processing part 10, and 
Q:hedulin^^^^^lh^esponse to a control signaji^ The micro control part 30 calculates 
time points SFNtx at which the RSIM are respectively transmitted to the air in advance, and 
queues the stored RSIMs in an order to be transmitted to the air based on the calculated 
transmission time points SFNtx. That is, the micro control part 30 produces the queue of 
RSIMs. Moreover, the micro control part 30 provides control signals applied to other parts. 
The comparing part 40 compares a system frame number SFNcur of current time point to a 
transmission time point SFNtx of a first element in the queue of the RSIMs, i.e., the RSIM to 
be transmitted at the earliest at fixed time intervals (20ms in this embodiment) in response to 
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the control signal from the micro control part 30. As a result of the comparison, if the 
system frame number SFNcur of current time point is identical to the transmission time point 
SFNtx of a first element in the queue of the RSIMs, the micro control part 30 transfers the 
RSIM to the second signal processing part 50. The second signal processing part 50 makes 
signal processing required for transmitting the RSIM to be transmitted. When one RSIM is"^ 
transmitted to the air, the micro control part 30 in the base station calculates the next 
transmission time point SFNtx of the transmitted information block segment, and produces a 
new queue of the RSIMs by using the next transmission time point SFNtx and the preset 
queuing algorithm again. 

[026] FIG. 3 illustrates a diagram showing an example of a queue of system RSIMs 
produced according to a queuing algorithm of the present invention. 



[027] Referring to FIG. 3, the queuing algorithm is a system information 
broadcasting algorithm for calculating the transmission time points SFNtx in advance, and 
queuing all RSIMs in the order of earliest transmission to the air with reference to the current 
time point. A process for implementing the system information broadcasting function at the 
base station will be explained. 



[028] Upon reception of the system information update message from a RNC, the 
base station stores all RSIMs generated by information block segments contained in the 
message and scheduling parameters. Then, the base station calculates an initial transmission 
time point SFNtx of respective RSIMs by applying the following equation (3). 
[Equation 3] ^/^> 
tempSFNtx = Round (moajfy_timeJ)(lB^REP) * IB_REP + SEG_POS 
if tempSFNtx < modify_time 





then tempSFNtx = tempSFNtx + IB_REP 



^ - K 

SFNtx = tempSFNtx % 4096. y ^ 

[029] The transmission time point value SFNfx is calculated with reference to the 
modifyjime, and represents a transmission time pointfeach of the RSIMsj^Jto be transmitted 
to the air. The modifyjime is information contained in the system information update 
message from the RNC, and represents a time point at which transmission of the information 
block segments contained in the message to the air is initiated according to given parameters 

c 

[030] In the meantime, the micro control part 30 in FIG. 2 produces the queue of the 
RSIMs for all RSIMs generated by information block segments stored in the memory 20 by 
using the transmission time point value SFNtx calculated according to equation (3). The 
queue of the RSIMs contains addresses of the RSIMs, and first transmission time point values 
SFNtx^firsA with reference to a current time point for the RSIMs. 

c 

[031] Then, the base station takes a first element, the RSIM to be transmitted at first 
in view of the scheduling from the queue of the RSIMs at preset fixed time intervals (20ms in 
this embodiment) with reference to the current time point. As explained, the first element 
contains addresses of the RSIMs, and first transmission time point values SFNtx(if irst ) with 
reference to a current time point for the RSIMs. 

In the meantime, if the SFNcur, the current time point, is identical to the 
transmission time point value SFNtx of the first element in the queue of the RSIMs, the micro 
control part 30 in the base station transfers the RSIM to the air. If the SFNcur, the current 
time point, is not identical to the transmission time point value SFNtx of the first element in 
the queue of the RSIMs, the micro control part 30 does not transferee RSIM to the air. 



[033] In a case the RSIM is transmitted to the air, the micro control part 30 
calculates the next transmission time point SFNtx of the RSIM according to the following 
equation (4), replaces the prior transmission time point value SFNtx with the calculated the 
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next transmission time point value, and produces the qfieue of the RSIMs, newly. In other 
words, the micro control part 30 inserts the calculate^ next transmission time point value 
SFNtx to the RSIMs, newly. »P, 

? FNtx(i+l) = (SFNtx(i) + S^frptgm mt x j(0<i<M-l)'V (4) 

Vhere, T denotes (I)th SFNtx, and Tvf uonotes a greatest value that satisfies IB)f 
REP*n<4096. 

[034] As explained, if the SFNcur, the current time point, is not identical to the 

No 

transmission time point value SFNtx of the first element in the queue of the RSIMs, the 
components in the FIG. 2 make no operation. 

[035] In this instance, the micro control part 30 in FIG. 2 calculates first 
transmission time point values SFNtxCifc,) of all RSIMs generated by information block 
segments contained in the received system information update request message, and 
calculates the next transmission time point values SFNtx(i) of the RSIM generated by the 
received information block segments at 20ms intervals. 

[036] Referring to FIG. 3, the information blocksjrepresentstthe RSIMs generated by 
the information block segments stored in the memory 20, i.e., a channel card, and elements of 
the queue of the RSIMs includes the RSIM, transmission time points of the RSIMs, and 
scheduling parameters of the RSIMs. That is, elements of the queue of the RSIMs have 
transmission time points SFNtx calculated according to the scheduling parameters SIB_REP 
values and SDB_POS values of information block segments the RSIMs designate. In the 
queue, the elements are always queued such that the information block segments that are 
required to be transmitted to the air at first are positioned in a front part of the queue. 

[1)37] The base station stores the RSIMs generated by the information block 
segments in the memory (or channel card) after the system information update message is 



received. The stored RSIMs form the queue of the RSIMs according to the queuing 
algorithm at the micro control part 30. In FIG. 3 5 the transmission time point value SFNtx of 
the RSIM in the queue of the RSIMs is assumed one. It is also assumed that a time point the 
RSIM generated by the second block segment in the master information block is transmitted 
to the air is 102, and the time point the RSIM generated by the second block segment in the 
second system information block is transmitted to the air is 104. The current time point is 
assumed to be SFN=100, and it is assumed that the RSIMs queue is in an order of earliest 
transmission with reference to the current time point together with other RSIM generated by 
the information thereof. Under the foregoing assumptions, it is assumed that the preset time 
interval 20ms is occurred at a moment the SFNcur value is 102, to cause to occur a timer 
event. When the timer event is occurred as the 20ms is elapsed from the reference time 
point (SFNcur = 100), the base station takes out a first queue element from the queue of the 
RSIMs, and compares the transmission time point SFNtx 102 of the element to the current 
time point SFNcur. In this instance, since the transmission time point SFNtx and the current 
time point SFNcur have the same values, the RSIM, the RSIM generated by the second 
master information block in the queue corresponding to the first queue element, is transmitted 
to me air through the second signal processing part 50 in FIG. 2. When the RSIM generated 
by the second block segment in the master information block is transmitted, the micro control 
part 30 calculates the next transmission time point SFNtx the RSIM generated by the second 
block segment in the master information block is to be transmitted by substituting 102 for 
SFNtx(i) in equation (4). It is assumed that the next transmission time point SFNtx the 
RSIM generated by the second block segment in the master information block is to be 
transmitted SFNtx(i+l) calculated in this time is 108 in FIG. 4. Therefore, as shown in FIG. 
4, the second transmission time point SFNtx=108 is substituted for the first transmission time 
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point SFNtx=102 within the queue. Then, the micro control part 30 forms a new queufof 
the RSIMs taking the transmission time points SFNtx of other RSIMs intojaccount^ inclusive 
of the second transmission time point SFNtx=108 for the RSIM generated by the second 
block segment of the master information block. As explained, in the new queue of the 
RSIMs, since the elements, the RSIMs, are queued in the order of earliest transmission based 
on the transmission time points the queue in FIG. 3 is changed to the queue in FIG 4 

[038] FIG. 4 illustrates a diagram showing a next transmission time SFNtx is 
calculated after the SRIM generated by the second block segment in a master information 
block is transmitted at a transmission time point SFN=102, and the next transmission time 
SFNtx is inserted in the queue, again. 

r° 

[039] Referring to FIG. 4, the element indicating the RSIM generated by the second 
block segment in the master information block with reference to the transmission, time point is 
inserted at a second time in succession to the transmission time point SFNtx=104 in the new 
queue. That is, the base station queues the RSIMs in the order of earliest transmission to the 
air after the current time point SFNcur. Basically, the transmission time points SFNtx are 
queued in the queue in an ascending order. However, because the RSIM, or the RSIMs each 
having a transmission time point greater than the current time point SFNcur are required to be 
transmitted before the RSIM, or the RSIMs each having a transmission time point smaller 
than the current time point SFNcur, the RSIM, or the RSIMs each having a transmission time 
point greater than the current time point SFNcur are positioned forward of the RSIM, or the 
RSMs each having a transmission time point smaller than the current time point SFNcur in 
the queue. -\ 

(0 

[040] As has been explained, the method for implementing a system information 
broadcasting function in an asynchronous mobile communication system of the present 
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invention has the following advantages. 

[041] The base station calculates transmission time points of the RSIMs to the air in 
advance, and queues the RSIMs in the order of earliest transmission with reference to the 
current time point. Then, the base station compares the time point and the transmission time 
point of the RSIM to be transmitted the earliest only, to determine transmission of the RSIM 
at every 20ms time interval. Therefore, since only one comparison occurs at every 20ms, a 
processing time period required for carrying out the system information broadcasting function 
can be saved. 

It will be apparent to those skilled in the art that various modifications and variations 
can be made in the method for implementing a system information broadcasting function in 
an asynchronous mobile communication system of the present invention without departing 
from the spirit or scope of the invention. Thus, it is intended that the present invention cover 
the modifications and variations of this invention provided they come within the scope of the 
appended claims and their equivalents. 
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